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ABSTRACT

Background: Poor nutritional behavior is a major public health problem among young adults
who experience the transition into university life, as this time is associated with unhealthy
lifestyle characteristics. This study aimed to assess the pattern of eating habits among medical
students, to increase their awareness of the food pyramid and encourage them to apply it and
increase their awareness of the benefits of healthy eating for physical and mental health.
Methods: This is a cross-sectional faculty-based study conducted among 650 medical students
of both genders in all six grades of the College of Medicine/ University of Duhok. The
questionnaire was composed of close-ended questions on socio-demographics, eating habits,
and knowledge assessment factors, as well as weight and height. Body mass index (BMI) was
used to assess students' weight status.
Results: The study revealed that 68.2% had normal BMI, 10.6% had low BMI, 16% had high
BMI and 5.2% had very high BMI. A total of 64.5% had good knowledge of the food pyramid,
while 56% did not know the required calories per day. Fifty-seven percent were on three meals
daily and preferred homemade meals. Nearly three-quarters like fast food and crispy food.
50.3% used to skip breakfast. 45.4% used to eat an extra meal before sleeping time. 47.4%
prefer salty food. 57.4% used to eat salads with meals and 84.8% eat fruits usually.
Conclusions: Many medical students of both genders have unhealthy dietary habits, in addition
to insufficient knowledge of the food pyramid and required daily calories. Medical students
need preuniversity and college-based plans and counseling on nutrition.
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ood culture is the term used to well as enough of fruits, vegetables, and

describe the customs, values, and
institutions that surround the growing,
distributing, and consuming of food.* Food
cultures are deeply rooted parts of our
natural history that have evolved over time
therefore they are essential parts of how we
support our overall health and nourish our
bodies?. Eating habits refer to why and how
people eat, which foods they eat and with
whom they eat, as well as the ways people
obtain, store, use, and discard food®.
Healthy eating is one of the most substantial
means of enhancing health. A balanced diet
should consist of natural and fresh meals, as

foods with vitamins and minerals.* It also
entails regular diet and behavior, which is
good for promoting and preserving both
physical and psychological health.®> Due to
time constraints and tensions, adult students
making the transition from high school to
university find it difficult to maintain good
eating routines and instead skip meals, eat
unhealthy snacks, eat out, and eat fast
food.® The most common factors affecting
food choices in this young population
include changes in living arrangements
costs, financial resources and the
availability of convenience and fast meals”
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10, Universities can be an ideal setting for
preventive intervention programs
particularly medical schools where future
health personnel are trained, as they have
greater medical information regarding
appropriate  eating  patterns, medical
students are expected to have good eating
habits and lead healthy lifestyles. As a
result, they are expected to serve as role
models for their classmates when it comes
to the implementation of good eating
patterns, but despite this, they don't seem to
be able to do so because the stress of
university life and medical studies severely
impacts their eating habits.!? Medical
students should practice good eating habits
since they will be the doctors of the future,
and those who don't practice healthy living
themselves are more likely to fail to provide
their patients with opportunities to improve
their health.*® This study aimed to assess
the pattern of eating habits among medical
students, in order to increase their
awareness of the food pyramid and
encourage them to apply it and increase
their awareness of the benefits of healthy
eating for physical and mental health.

SUBJECTS AND METHODS

Study design, Setting and participants

This questionnaire-based cross-sectional
study was carried out between January and
March of 2021 and included undergraduate
medical students in the first to sixth years of
study at the College of Medicine,
University of Duhok in Duhok governorate,
Kurdistan Region of Irag. All the students
were included.

The students invited to participate in this
study were studying in the academic year
2021-2022.

Data Collection.

After arrangements were made with the
Medical College —Dean Office, students in

each of the academic years were
approached officially, with the help of the
students’ representatives of all academic
stages.

The instrument wused was a self-
administered English-language
questionnaire.

The questionnaire’s reliability was assessed
by the Community Medicine Department.
There were three sections in the survey,
where the first section consisted of
questions about demographic information
such as age, gender, academic year, body
weight and height, residence, and living
arrangement. The second section consisted
of 2 questions related to their knowledge of
the food pyramid and the daily
requirements of calories. The third section
consisted of 28 questions dealing with
eating and drinking patterns and types of
meals. For example, the questionnaire
probed habits related to regular meals; daily
breakfast; the frequency of meals; snacks,
vegetables, fruits, and fried, crispy, fatty,
salty food consumption; eating alone or
with friends and family, and consuming fast
food. The questionnaires were distributed
to the students during their teaching
sessions and students were briefed about
the objectives of the study and were
instructed on the spot by the researcher, on
how to fill out the questionnaire
comprehensively and realistically.

Ethical Considerations

After potential participants agreed to
participate, the aims and advantages of the
research were explained to them, and they
were given a guarantee that the information
gained would be confidential and would
have no effect on their course progress. The
Ethical Committee for Scientific Research
at the General Health Directorate in Duhok
approved this study.
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Data Analysis

Data were entered and analyzed using SPSS
26.0. Mean, standard deviation, and range
were used to describe numerical data.
Frequency and frequency percent tables
were used to describe categorical data. The
unpaired t-test was used to examine the
difference in means and the Chi-square test
was used to examine the association among
categorical variables. A p-value less than
0.05 was regarded as statistically
significant and printed in bold font.

RESULTS

During the study period, there were 675
medical students of both genders. Of them
375 were in phase | (preclinical phase) and

300 were in phase Il (clinical phase) of the
curriculum, including the 1st year (n= 169),
2nd  year (n=112), 3rd year (n=94), 4th
year (n= 78 ), 5th year (n= 100 ) and 6th
year ( n= 122 ). The total number of
students completing the study was 650, as
25 students did not respond (participation
rate of 96.3%).

The main characteristics of the respondents,
including 318 (48.9%) males and 332
(51.1%) females, are displayed in Table 1.
From the total, those aged 20-22 years were
288 (44.3%), and 23-28 years were 139
(21.4%). Regarding their Body Mass Index
(BMI), those with BMI of < 18.5 were 69
(10.6%), and those with BMI of > 30 were
only 34 (5.2%).

Table 1. Distribution of the students of Duhok College of Medicine according to age and BMI, by gender

h L Males Females Total
Characteristic No. % No. % No. %
Age 17 - 19 years 104 32.7 119 35.8 223 34.3

20 - 22 years 139 43.7 149 449 288 44.3
23 - 28 years 75 23.6 64 19.3 139 21.4
BMI Underweight 23 7.2 46 13.9 69 10.6
Normal weight 201 63.2 242 72.9 443 68.2
Overweight 65 20.4 39 11.7 104 16.0
Obese 29 9.1 5 15 34 5.2
Total 318 100.0 332 100.0 650 100.0

Regarding knowledge of the food pyramid
among all respondents, 419 (64.5%) were
found to have good knowledge, of them 171
(53.8%) were males and 248 (74.7%) were
females, with a significant p-value (<
0.001). The opposite was true about female
students’ knowledge of the required

calories per day, as more than half of them
184 (55.4%) found to not know. Also, more
than half of male students 180 (56.6%)
were found to not know the required
calories per day (Table 2).

Table 2. Relationship of gender, with knowledge about food pyramid and required Calories

Knowledge Males Females Total
No. % No. % No. % P-value
Are you aware about food pyramid? Yes 171 53.8 248 747 419 64.5
No 147 46.2 84 253 231 355 <0.001
Do you know h_ow many Calories/day, Yes 138 43.4 148 446 286 44.0 0.762
your body requires? No 180 56.6 184 554 364 56.0
Total 318 100.0 332 100.0 650 100.0
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Regarding the distribution of students’
impressions of their weights, by their actual
BMI, from

Regarding the distribution of students’
impression of their weights, by their actual
BMI, from the total number of respondents,
69 of them were under-weight, (and 62.3%)
described themselves as underweight. Also
of 443 students, who’s their actual BMI was

normal, (83.1%) described themselves as
having normal body weight. Of those who
were overweight according to their actual
BMI 104 students of them (37.5%)
described themselves as overweight. Those
with actual BMI as obese were only 34
students of them (82.4%) described
themselves as obese, with a p-value < 0.001
(Table 3).

Table 3. Distribution of students’ impression of their weights, by their actual BMI

You describe yourself as

Actual BMI Underweight Normal weight Overweight Obese Total
No. % No. No. % No. % No.
Underweight 43 62.3 26 37.7 0 0.0 0 0.0 69
Normal weight 47 106 368 83.1 19 4.3 9 2.0 443
Overweight 0 0.0 28 26.9 39 37.5 37 35.6 104
Obese 0 0.0 1 2.9 5 14.7 28 82.4 34
Total 90 13.8 423 65.1 63 9.7 74 114 650
P<0.0

Meanwhile there were no significant differences concerning agreement between actual BMI
and students’ impression of their weight, by gender (Table 4).

Table 4. Agreement between actual BMI and students’ impression of their weight, by gender

Males Females Total
No. % No. % No. %

Agreements 229 72.0 249 75.0 478 73.5
Disagreements 89 28.0 83 25.0 172 26.5
Overestimation 35 11.0 56 16.9 01 14.0 ]
Underestimation 54 17.0 27 8.1 81 12.5
Total 318 100.0 332 100.0 650 100.0

P =0.338

From the total respondents, (57.1%) found
to take three meals per day, female students
showed more frequency in missing one
meal who were about (34.0%), while
among male-students only (23.6%) were
taking two meals per day, in the meantime
male students showed to have more
frequency in taking four meals (10.7%),
while the female students who were on four
meals per day found to be (6.9%). From the
total of both sexes who were on more than
four meals were (2.8%), with a significant
P-value (0.023).

Regarding family gatherings to eat, more
than half of the respondents (62.9%) prefer
eating with their families, among them the
female students formed higher frequency
(70.2%), while eating with colleagues were
preferable among male students who were
(26.4%), rather than female who were
(15.7%), with a p-value <0.001.

(78.3%) of total respondents preferred
home-made meals rather than restaurant
meals with no significant difference in
between males and females. Also, there was
no significant difference between the sexes
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concerning canned food eating, among
male students only (4.1%) and among
female students only (5.4%) were always
eating canned food. There was no
significant difference between both sexes
concerning fast and ready food eating,

(74.3%) of the total respondents found to
like it usually and only (25.7%) found to
dislike it. Also, no significant difference
was found in relation to crispy food eating
between male and female students, as most
of them (76.6%) like crispy food (Table 5).

Table 5. Distribution of food habits, by gender

. Males Females Total
Food habit
No. % No. % No. %
How many meals do One meal 6 1.9 10 3.0 16 2.5
you take per day? Two meals 75 23.6 113 340 188 289
Three meals 193 60.7 178 53.6 371 57.1  0.023
Four meals 34 10.7 23 6.9 57 8.8
More than 4 meals 10 3.1 8 2.4 18 2.8
Do you often eat Alone 58 18.2 47 14.2 105 16.2
With your family 176 55.3 233 70.2 409 62.9 <0.001
With your colleagues 84 26.4 52 15.7 136 20.9
Do you prefer Restaurant meals 70 22.0 71 21.4 141 21.7 0.846
Home-made meals 248 78.0 261 78.6 509 78.3
Do you eat canned Daily 13 4.1 18 5.4 31 4.8
food? 1-3 per week 150 47.2 137 413 287 442 0412
Once per month 105 33.0 125 37.7 230 35.4
Never 50 157 52 15.7 102 15.7
Do you like fast food?  Yes 238 748 245 738 483 74.3 0.760
No 80 25.2 87 26.2 167 25.7
Do you like crispy (firm Yes 236 74.2 262 78.9 498 76.6
. 0.157
and brittle)food? No 82 2538 70 211 152 234
Total 318 100.0 332 100.0 650  100.0

Nearly half of the total respondents (50.3%)
used not to take their breakfast regularly
before going to the college, the female
students were more including, 192 (57.8%)
than the male (42.5%) with a p-value <
0.001. Male students were more committed
to eating their breakfast during the period
between 7:00 am. to 10:00 am 209 (70.2%),
while the female students 128 (42.3%)
showed to be much more than the male
students in eating their breakfasts after
10:00 am. with a p- value of (0.012).
Meantime, the breakfast meal was the main
and most favorite meal among female
students 87 (26.2%) rather than among
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male 39 (12.3%). While the lunch and
dinner meals were the main and the most
favorite among male students 198 (62.3%),
81 (25.5%) rather than female students 179
(53.9%), 66 (19.9%). Generally, the lunch
meal considered to be the main and the most
favorite meal among more than half of the
respondents of both sexes 377 (58.0%).
With p-value of < 0.001. From the total
respondent 295 (45.5 %) were eating an
extra meal before sleeping, that was more
among male students 162 (50.9%), rather
than female students 134 (40.4%), with a p-
value of 0.009. It is worthwhile to mention
that the fast food was their most option for
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their pre-sleep extra meal. Whether they
liked to eat sweets and preferred salty food,
there was no significant P-value. While
more than half of the respondents 425
(65.4%) did not preferred fatty food with a
higher percentage among female students
235 (70.8%) and less among male students
190 (59.7%), with a p-value of 0.003.

The female students showed that they
preferred eating salads (vegetables) with

meals 212 (63.9%) so much preferred and
97 (29.2%) a little bit preferred more than
male students161 (50.6%) highly preferred
and 120 (37.7%) a little bit preferred, with
a significant P- value of 0.002. Regarding
fruit eating there was no difference between
male and female students, from the total
551 (84.8%) showed to like eating fruit
(Table 6).

Table 6. Distribution of other food habits, by gender

Males Females Total
Food habit (n=318) (n=332)  (n=650) P
No. % No. % No. %

Do you regularly eat breakfast? Yes 183 575 140 422 323 497 <0.001
No 135 42.5 192 578 327 50.3

Usually, the time of your 7-8am 155 520 125 413 280 46.6

breakfast is between 8-9am 30 101 20 66 50 83
9-10am 24 8.1 30 9.9 54 9.0 0.012
10-11am 51 17.1 75 248 126 21.0
After 11 am 38 12.8 53 175 91 151

Which one is your main and Breakfast 39 12.3 87 26.2 126 194

favorite meal? Lunch 198 623 179 539 377 580 <0Qo1
Dinner 81 25.5 66 199 147 226

Do you usually eat an extrameal  Yes
before sleep? No

Fast food
Just a snack

If you usually eat an extra meal
before sleep, is it?

Sweets
Home-made meal
Would you like to eat sweets? Yes, so much
Yes, little bit
Never
Do you prefer your food to be Yes
salty? No
Do you prefer your food to be Yes
fatty? No
Do you usually prefer to have Yes, so much
salads (vegetables) with your Yes, little bit
meals? Never
Do you like eating fruits? Yes
No

162  50.9 134 404 296 455

0.009
156 491 198 59.6 354 545
38 23.5 18 134 56 189
63 38.9 61 455 124 419

0.161

27 16.7 27 201 54 182
34 21.0 28 209 62 209
118 371 127 383 245 37.7
173 544 173 521 346 53.2 0.797
27 8.5 32 9.6 59 91
142 447 166 50.0 308 47.4
176 553 166 50.0 342 526
128  40.3 97 29.2 225 346
190  59.7 235 708 425 654
161  50.6 212 639 373 574
120  37.7 97 29.2 217 33.4 0.002
37 11.6 23 6.9 60 9.2

0.172

0.003

270 849 281 846 551 84.8

0.925
48 15.1 51 154 99 152
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DISCUSSION

The Medical College was chosen as the
setting, firstly due to the high level of
knowledge and intelligence of its students
that allowed them to be accepted there,
thus, the investigator aims to conduct an
assessment on their knowledge. Secondly,
these students will become physicians in
the future and will have contact with
majority of the population on a daily basis,
so they will have a big role in raising
awareness on this topic.

In this study the percentages of
underweight, overweight and obese do not
resemble those reported in other similar
studies, like in Egypt (9.5%, 36.9% and
12.5%)*, and in Cameron (4.9%, 21.7%
and 3%)%°.

This study revealed that, females were more
prone to overestimate their weight, may be
because they think their weight is not ideal,
and they are dissatisfied with their actual
weight and wish to be fit as a form of
beauty.

Regarding knowledge on food pyramid
among all participants, female students
were more aware of the food pyramid due
to their focus on body agility to maintain
female esthetics. A similar study done in
University Brunei Darussalam showed
higher percentage (96.4%) having good
knowledge on food pyramid, but showed
concerning the same finding regarding
knowledge among female students which
was higher than that among male students
16. This study showed the opposite about
female-students’  knowledge on the
required calories per day, as more than half
of them found to have no knowledge. Also,
more than half of the male students found
to have no knowledge on the required
calories per day. In fact, this is unexpected
with medical college students.
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This study showed that the percentage of
those who were on three meals per day,
regularly was higher than shown in similar
studies done in Saudi Arabia, as in King
Abdul-Aziz University (50.5%)!, Rass
Qassim University (36.7%), and Abha
(31.0%)*° Meanwhile, this study finding
was lower than that documented in China
(83.6%)* Lebanon (61.4%)%°, and Sudan
(62.8%)2! but similar to Malaysian medical
students (57.6%)%. but the male students
showed to have higher percentage in taking
four meals daily in a comparison to female.
A study in Brunei Darussalam showed
57.4% skipped one meal and 14.3% have
had more than three meals per day 16.
Regular breakfast eating is essential for
medical students to have enough energy
intakes to get over the malaise caused by a
rigorous program of daily studies®.
Breakfast is often thought to be the most
important meal of the day as it provides
energy for the brain and improve learning.
Skipping breakfast may affect performance
during the rest of the day?*. Research has
shown that consumption of healthy
breakfast is associated with important
health outcomes including improved
cognitive performance?, concentration and
reduced fatigue?®. In this study, the main
missing meal was breakfast with a higher
percentage among females which may be
due to females are more committed to
maintaining their fitness through diet
regimen; also, they spend most of the time
arranging their grooming, galloping at the
expense of breakfast time. Our findings
were lower than showed in Basra
(60.4%)%, Jeddah (65.3%)' and Ghana
Medical Colleges (71.9%)%* but it was
higher than that reported in Abha (49%)2°
and in Lebanon (31.8%)%° Similar to our
finding female students were found more
likely to skip breakfast than males in
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Basra?® and Ghana?*. This study revealed
no significant difference between genders
in favoring home-made meals over
restaurant meals which reflects the social
nature of the society and a known food
culture to them. This is similar to the results
of a study conducted on Malaysian medical
students?2,

Meanwhile, this study showed that the
percentage of canned food eating habit was
very low with no significant difference
between both genders; this low percentage
reflects the students’ awareness of the
health risks behind canned food contents, in
addition to their food culture which
discourages canned food. This is unlike the
findings of a study done in Bethel College,
Mishawaka, which showed a high
percentage (65.3%) consuming processed
(canned) food.?’ It is worthwhile to mention
that the leading cause of bad nutrition in
college students is eating fast food which
may lead to obesity and malnourished. 28
In regard to this point, this study revealed
high percentage of both genders like it,
which resembles those shown by other
studies conducted on medical students, as in
Egypt (two-thirds of respondents)®, in
Patna, India (all the respondents)®, in
Dammam (91.3%)", actually these figures
are alarming and represent a serious health
concern. It is worthwhile to mention that
this study showed a high percentage of
those like eating crispy food like chips
unlike the finding of a study done in Duhok
University in 2020 - 2021 which was
18.15%3.. Regarding family gatherings to
eat as a popular social custom in our
society, the female students formed higher
frequencies. This reflects the social life of
females in our society, which makes them
closer to the family environment, while
eating with colleagues were more
preferable among male-students. In this

study, the percentage of students preferring
eating with their family was less than that
in a study done in the University Brunei
Darussalam (72.3%)*®. This study revealed
that the percentage of those used to eat
alone was higher than that shown in King
Abdulaziz  University-Medical College
(5%)*". In this study, a high percentage of
total respondents preferred home-made
meals rather than restaurant meals were
reflecting the real social nature of their
society. This study showed that lunch meal
is considered the main and the most favorite
meal among more than half of the
respondents. Actually, this goes with
community habits and food culture in this
area. This finding does not resemble those
revealed in a study done in Cameroon
which revealed supper as the most
consumed meal (78.8%)". Regarding
breakfast time which should be from 7:00
am to 10:00 am as an optimum time®?, this
study showed that male participants were
more prone to take their breakfasts during
this period. However, it was the favorite
meal among female rather than among
male, while the lunch and supper meals
were more favorite among males. In this
study an unpleasant eating habit was found
which is eating an extra meal before
sleeping and more shown among male
participants. Also, the more unpleasant was
the fast food which was their second most
option for their pre-sleep extra meal. This
study revealed no difference between both
genders in liking sweets and in preferring
salty food.

Actually, both sugar and salt are considered
the white enemies of health if taken more
than the daily requirement, but many
students are not aware about the risks of
these two materials. This unhealthy eating
habit is linked to their strong desire for fast
food that is high in fats, salt and sugar®.
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Although related questions were not
standardized, this study showed a high
percentage of both genders who do not
prefer fatty food; this is a good habit and
female students were more aware because
they are more interested in keeping their
weight within the framework of grace and
beauty, unlike the findings of a study in
Jeddah - Saudi Arabia which revealed
0.3%%". Here, it is necessary to address the
issue of the excessive demand for fast food
by the students, and on the other hand, their
keenness to reduce fatty foods in order to
avoid obesity, which indicates shortage in
their knowledge of healthy nutrition.
Regarding salads (vegetables) eating with
meals, the female students showed a higher
percentage. Meantime, the results revealed
a very high percentage of those like eating
fruits. In fact, these are good eating habits
and a high-end food culture. It is clear that
they are aware of the health benefits of
eating vegetables and fruits. These findings
are higher than those reported by other
studies done in Saudi Arabia which showed
only 22% consumed vegetables daily 34,
and 31.5% consumed fruit®. Also, a study
done on medical students in Cameron
showed only 4.3% consumed fruits and
20% consumed vegetables™, while 83.5%
of Asian (Chinese) college students
consumed fruits and vegetables daily*?,
which is similar to this study findings.

In conclusion, many medical students, of
both genders, have unhealthy dietary habits
regardless of their academic levels, like
high demand for fast food, missing meal
mainly breakfast, consumption of extra
meals mainly before sleep, preferring salty
food, in addition to insufficient knowledge
on food pyramid and required daily
calories. Medical students need to have
strategic intensive university and college-
based plans and counseling for their
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nutrition, which will be reflected on better
community health and wellbeing.

The promotion of healthy behaviors, such
as eating nutritious foods, appears to be
greatly aided by a variety of interventions,
including text messaging, smartphone
applications, and college courses. The
current college-aged group should have had
education on nutrition back in elementary
schools via the Food Pyramid. Nutrition is
vital for the maintenance of health and
prevention of disease. The burden of
nutrition-related chronic diseases (such as
CVD, cancer, diabetes and osteoporosis)
and obesity is increasing rapidly world-
wide. Nutritional knowledge plays a pivotal
role in the adoption of healthier food habits,
but it must be noted that knowledge on its
own cannot bring about the desired changes
due to the complex nature of food behavior.
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